Isolation of myocardial membrane long-chain fatty acid-binding protein: homology with a rat membrane protein implicated in the binding or transport of long-chain fatty acids.
Abnormal myocardial long-chain fatty acid uptake is suspected of being involved in certain types of heart disease, but the mechanism by which the heart takes up long-chain fatty acids remains unclear. The sulfo-N-succinimidyl derivatives of long-chain fatty acids have been reported to undergo covalent binding to a membrane protein and to irreversibly inhibit the transport of long-chain fatty acids by rat adipocytes (Harmon et al., 1991). It has been suggested that the membrane protein bound by these derivatives is a candidate transporter for long-chain fatty acids in adipocytes. However, myocardial membrane long-chain fatty acid-binding proteins have not yet been fully investigated. Rat hearts were isolated and perfused with a sulfo-N-succinimidyl derivative of tritium-labeled palmitate ([3H]SSP). Then the [3H]SSP-binding protein was characterized by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) autoradiography and histological autoradiography. Myocardial palmitic acid uptake was examined after pretreatment of isolated perfused rat hearts with SSP. The SSP-binding protein was isolated from bovine hearts by successive chromatography, and the amino acid sequences of lysylendopeptidase-digested peptide fragments were determined. SDS-PAGE autoradiography revealed that [3H]SSP bound to an 85-90 kDa protein derived from the myocardial microsomal fraction, and histological autoradiography demonstrated that [3H]SSP radioactivity was localized to the myocardial cell membrane. Pre-incubation with SSP inhibited palmitic acid uptake by isolated perfused rat hearts. A [3H]SSP-binding protein was also found in canine and bovine hearts, and was isolated from the bovine cardiac membrane fraction. Amino acid sequencing revealed that four peptide fragments showed strong sequence homology with rat adipocyte membrane protein, which is implicated in the binding or transport of long-chain fatty acids (Abumrad et al., 1993). We conclude that the SSP-binding protein is localized to the myocardial cell membrane and might be involved in the uptake or transport of long-chain fatty acids.